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«b st a„; ia l ly „ uil „ . semiconducc 

« X and y directions except in a d-ection - ■ ■ 
ThA ^ • ectaon of tnickness. 

The resan-encapsulated semiconductor device in • 
with th. «evice m accordance 

with the present invention means a semi., w 

a semiconductor device 
employing a lead Ce 
lead frame among the defined 

semiconductor device. >P 
I" the CSP type semiconductor device 

the terminal portions made of solder are fo-med 

thA „ e ^ orm ed on each of 

6 t6rminal C01 - - - — mail, exposed from the 

necessarily need to be protru(Jed 

resin. „ oreover> , £ 

if necessary, the outside f ace of , u 

terminal column which • " 

which is exposed externally from the 

encapsulating res in may be covered „. . ^ 

by nea^ «. " protectiv e frame 

y nea n s of an adhesive. 

(FUNCTIONS J 

— ductor devic .. 1 1 ; in «■» — PS01 . ted 

- ^ ™ ofthe - 
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shown in rig. llb is required 

as benH- et ?^red, . here is no profaIem 

««-*». or coplanarity of outer • 

P-cess, More particularly, the ^ ^ 

frame shaoed i„ a mann , . Spanned lead 

• ^ a manner that inner leads have a -m- 
5 waller than that of the lead * ^ = «ness 

the lead frame blank by a tw« 
etching process, that is th* , two-step 

' he lnner leads arranged a- a 
fine pitch, can meet » m , 

meet a demand for an 

number of the semi co „ *" Pin 

semiconductor device. Moreover, as the resin 
enca PSU lated semiconductor device i s fabricated , ^ 
manner that k ic „ , n a 

• Ieads fabricated by a r Urt „ 
«k two-step etching orocess a « 

sho - Tig. 8 has a rectangular cross " 
including four faces ctional shape 

surface . Actively provided with a first 

** ace ' a second surface * „ 

— ce And tlu . h wlcl) surface J P " - - 

navang a concave shape dep-ess** . 

««« Thus J " ^"^ °' *» 

-iat, and is excellent w 

— wire-bonding proper v Mr.^ 
>« » u _ _ . 3 f-'t-c-.y. Moreover 

the , lrst 5urfae . ... 

and ;our:h 

°- the inner leads «rK k 
==n=ave ,, ape .ep r .» ea to . . " e » h "« • 

"° - n " d . o-- th. i„„. r 
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[TITLE OF THE INVENTION) 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



[CLAIMS] 



A resin-encapsulated CSP 
„ se semiconductor 

» « . u.d lh ., ed in accordance 

r;r r Mn9 ptocess in su=h - -~ <*« • — 
;r — «- .. .nc aPSUlstin9 tesin in such 

manner that it *• . w 

flt 1C is substantially ~ 
e . ntiany .he same as that of a 

™, auctor chip in «>•• - 1~- ^ lncIudi „ 9! 

inn., ,..„. h . vin , . thickness smauer 
■lead frame blank; 

- i— « .>„ ^ M . ptM to be J 

connected to en clrcuit; lly 

the t.^ columj disposM 

2Z TT " SUCh ' » - 
" le ' dS " ' d — " . thle . ise 

. ction thereof ' the — b . in , nounted on 

semiconductor cMp U „ e . Jntee . ...^ ^ 
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"•vino terming portions ,„„,.„ on t „. lr ^ 

t»e terminal portions b .i„, made of scla ^ ^ ^ 
«P0«d ext. rnally throu , h the encapsulatin9 iesin su=h 
■«■»« th. ter»i„ al colunms are expMea externa ,, y 
U» .noepsulstin,, resl „ „ cheJr outer s . aes _ ^ 

the 5 e„ioo„ dU otor chip „ ltJ surface havina >uet 

in,Ula " n ' Sdhe "- - -e electro*, portion, b ei„ 

betU "" °" oein, eiec-.rio.il 

connected to tine +u 

to tips of the inner leads by wires. 



ng 

y 



A resin-encapsulated CS* rwr.- 

u ea type semiconductor 

<-ce in „ hich . lead ^ ^ ^ ^ 

--step etcnin, process ,„ soch . ^ # ^ 

- e„o.p Sulited ui:h an encapsulatin9 rasin ^ 
— «-« it i, s ub sc.n«.n y t „ e sana aj th>t 
•«»ioono U ctor onip in th . 1M ^ 

inner lMd , havin , . t „ ickness ^ ^ 

lead frame blank; 

terminal columns havino -he c amo _w- , 

"9 ^ne same thickness as that of 
the lead frame blank and beino i„ tMrjl , 

9 ln tegrally connected to the 

inner leads and also beino 

beang adapted to be electrically 
connected to an external circii<-. 

the terminal columns be'ro h< c~ 

ue ~ n 9 dispesea outside of the 



M-5599 US 
9-6207 



the surface opposit . th . lead fram< ^ 
«P~- e„ t e,„ alay through th . eneapsuliti „ 9 resin • 

enc apsuIatl „ g rMS „ „ tha outar sidas ^ 

electrically connected to tips o- rh ■ 

«o tips o. che mner leads by wires. 

3 - The resin-encapsulated CSP tvn. * • 
rta ,„,- „ type semiconductor 

« «u. , „ 2 . „ herein :he lead fraM haa 

2:1 ;t~ portions th - f - — - 

inner leads and the die pad. 

4 ' A resin-encapsulated ese - 

ated CSP type semiconductor device in 

etching process in such a m*«~ 

leads , . that a thlekn... of inner 

ieads is thinner than that .„ , 

n « o. the :ead frame and 

encapsulated with an encan* , 

e "capsulati., 5 resin in such a manner 
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that it is substantially the same as that of 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of 
lead frame blank; 

terminal columns having the same thickness as that o 
the lead frame blank and being integrally connected to the 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounte d on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip be i ng mounted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 

S. A resin-encapsulated CS? type semiconductor 



M-5599 us 
9-820*7 



device in which a lead frame shaped i n accordance with a 
two-step etching process in such a manner that a thickness 
of inner leads is thinner than that ,f the lead frame and 
whxch is encapsulated with an encapsulating resin in sue* a 
-nner that it i s su bstantially the same as that o- a 
semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns bavin, cne same thlckne „ as ^ 
the lead frame blank and bein, i„te g rally connected -.0 -„, 
inner leads and also beinc, adapted to be electrically 
connected co an external circuit; 

the terminal columns bein, disposed outside of the 
ihn.r lead. i„ such a manner that they are couoi.d to the 
i-er leads in a direction orchooonal to a thickness-vise 
direction thereof, the terminal columns bain, mounted on 
the surface opposite the surface of the lead frame on „h ich 
the semiconductor device is mounted, the terminal, columns 
".in, ..posed ««.r„.Uy t „rou 9 h the enc.psul.rin, resin st 
• Portion of tips thereof to serve as terminal portions, 
and 

the semiconductor chip being moU nted on the inner 
^ads by bumos arranged on ^ ^^^^ ^ e ^ o ^ ^ ^ 

semiconductor chip being elec-r.^-, 

y e-iec.rica.ly connected to the 

inner leads. 
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15 



20 



«• The resin-encapsulated CSP type semiconductor 
device ox' any of claims 1 to 5, wherein the inner Ie ads 
each have a rectangular cross-sectional shape including 
-'our faces respectively provided with a f 4r « surface , 
second surface, a third surface, and a fourth surface, -he 
first surface oeing opposite to the second surface and 
"ush with one surface of the remaining portion of the 
inner lead having the sa.e thickness as that of the lead 
^ame olank, and the third and fourth surfaces each having 
a concave shape depressed toward the inside of the inner 



lead. 



[DETAILED DESCRIPTION OF THE INVENTION) 
{FIELD OF THE INVENTION] 

The present invention relates r-> a , 

on relates to a resin-encapsulated 
~»ic.„a ue „ r d .„ iee capable of „ eetln9 ^^^^ 

miniaturized structure «„h tk 

ructure and thus an excellent mounting 

efficiency. More particularly 

particularly, the present invention 

relates to a resin-encapsulated semiconductor device 
lead portion is thinner in . thickness thfln , ^ ^ 



blank. 



25 



s»:sj« v: 



6 
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[DESCRIPTION OF THE PRIOR ART] 

r *9- Ua shows the configuration of a 
ree ,„ " ° f a generally known 

e S1 „-e„ca psulitea Mmiconduct „ ^ f> 

package) . ». shoun ^.^.^ _ 

- c ^ a dia pad lm having . „ mi m 

1120 " OU "" d outer l., d , to fce . . , 

connected to the associated circuits lBn . , 

Circuits, inner leads 

r d ,rr uy * uh the out - ie>as m3 - — 

; to - he b — --» - -a ^ 

P a« a .as, ,„ capsulating the 

-HU tO pro* ec-r « k« 

H-o-ect v he semiconductor chiD n-n * 
str .„ oc hip 1120 fro * external 

"resses and contaminants. This res- 
semiconductor d evice afte- "~psulated. 

11,0 o, the T m ° Untin9 
encaos 1 ' ^ " ^ ^ctured by 

: s ; e the semi ~~ - - - res,: 

-s resin-encapsulated semiconductor device, the number 
or the inner leads in? „ 

pad. n« , " of cft * bo "<«»» 

»» o t th . s . miconduetor chip 

shows the configuration o* , , 

°* 3 mono -ayer Iead frame used 

an assembly member of the r M<K 

device k "^"-encapsulated semiconductor 

device shown in Fig. 21a . Such 

lead frame includes the 

bonding pad nn f mountino ^ 

ting the semiconductor chip, che 
-nner leads 1H2 to be mlm 

. be el e=tncaliy connected to the 

semiconductor device, the out.- i..-..-, w 

°^e. ,ead ,,.3 which is integral 



»♦:,»« 
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with the inner lead 1112 and is adapted to be electrical • v 
connected to the associated circuits. This also included 
dam cars serving as a dam when encapsulating the 
semiconductor device with the resin, and a frame servir.c to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, 42 
alloy (a <2% Ni-Pe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of res-- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , rficent resin . encapsulated 

semiconductor package, particularly \ uad . plate 
Package (QFPs, and thin quad flat packages (TQPPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

-ead frames having inner leads a-t^-^ 

das arrangea a; comparatively 

large pizzhes among lead *- am « c 

y " -.ames for semiconductor packages 
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are , abricated by ^ 

-™in, semiconductor pack>9M navin9 a ^ ^ - - 

Pin. fabrlcatad by subjecting a Mank ej a ^^^^^ o - 

tne order of o 25 mm «. 

0.25 mm to an etcMng process> 

working. " s 



-n. ln „ ar leads wu be dMcribea ^^^^^^ 

reference to Fia in r,- ^ ^ 

-9- 10. Farst a copper alloy or 42 alloy thin 
sheet 1010 o* a rhi^ 

°- a thickness on the order of 0 25 ™ ,ki , 

wx w.^o mm (blank 
or a lead f rame , is cleaned ^ ^ 

2— such as a water-solu b le casein phoresis, 
con.a lni n g potassium dichromat e as . sensitiye 

spread in photoresist films 1020 over 

u over * he ma J«>r surfaces of 

-he thin fii m as shown 

, ilm<5 19 ' -° b ' Then ' ^e photoresist 

^Ims are exposed, through a mask 

patt , rn 9 maSk of a Predetermined 

shown in Fig. 10c Thon 

Z „ " a h,raenin ' pr ° ce - • — - — - 

" d " .«—« f«ri« cMo, id . as . 

Principal component is soravow 

sprayed aaairs* - h<» fk..~ 

• i( ' 5 " ~ ne sheet 1010 

:° • tch throu9h porti °- s - -. t 10J0 „„ coatad 
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20 



15 



20 



25 



- si2es and shapes are 

in Fig. lOd. ° •' 

Then, the patterned resist film. 

es *st films are removed, zhe 

•i- P r. d . t ormi„. d aIaas of the 1#ad fiim> thuj 

^ «c hi „ 9 proceJS , r . silvei . pl . ted Mter - 
« .„ adhasive pclyimiae tjpe u stuck - 

e moor i., da for nxatio „, predetermined 

. ;„: need b " and the * ie paa — «*• - - 

-h n, pro=e S5 . ch . etcha „ t etches sheet ^ ^ 

;; a ; :; h r hich umus - — — - .« .«~ 

1 b : of 1Md since the - hi - «-« - 

from both the major surfac. ... 

otch<„o " 10 dUri "« 

«ch.„, pocaaa it ls sai ^ uhen ^ ^ ^ 

2" ( " M " 5haP " ~»"« '""rv... 

thickness of the i*h<« ~u 

above. Furthermore, the wirith * . 

idth ° f the leads must be in 

-he range of 70 to 80 -« * 

- -1« „„„„- 

' e - =ftln9 Pr °"" " "l««r.t« i„ no. ,0 i, emD ,„ . 

<„*»•• " employed 

- n -*=ricating a lead 

-■»•. a thi.-. sheet of a small 
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thiCkn " S in ;he ™»« Of 0.125 -.o 0. 25 „ , s used a 
inner l.ads ara fbraed by etcMng ^ ^ ^ ^ 

thereof ere arrange, at e pitch of ebouc 0.265 mm. 

"Ow.v.r. recent mini.tur. r..in-. n=a=J , :a: . 
e.miconduccor p ack a 9 e re , uires ^ ^ 

Pitches in the r ,„ 9 e or 0.013 to 0.15 mm. fa r seller 
0.165 mm. „h.„ . lMd fr _ ls fablicatea by procesjin9 _ 
thin sh .et of a reduce, thickness, the strength of th, 

vithetend external forces that „ ay be applied thereto in 
the aubseguent processes including an sssembling proeass 
and . chip mounting process . Accordinglyi tbere , s a umit 
to the reduction of th. thickness of th. thin sh..t to 
th. febricetion of a »i„„ t . lead fram . haying ^ 
l.eds .rr.ng.d at v.ry small p itdhes by 

An etchino method pr.,ious ly propos.d to ov.rcom. such 
difficult!., subjects a thin sh..t to an .-. chin , proc.ss to 

t0ra ' U " "«< "-"in, th. thiccn.se of. portions 

of th. «u. . h .. t c ,rr.,pondin, to th. inn..- lead , of the 
l«d fr.me b„ bal f etchin, or pressing to form the fin. 
inner leeds by etching Mamt red „ cing ^ ^ ^ 

outer Led.. However. p toblams arise ^ ^ 

"bs. q u.„t processes when the le.d frame is formed by 

etching after reducino rh. -w . 

""9 the thickness of the portions 
correspondino :o the inn*,- > 

mner ieaos by pressing; for example, 
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the ««»«'">«. of the surface of , 
unsatisfactory t „. . Pl "* d is 

and a dimensional accur ^ y req , jirM 
1- f.«. accurate!, for bonding aM — 
5 Pi't—Wn, proo.ss must b . r „ eated , . '"° * 

fabricatino „ the l "« 

"eating process intrlc , te _ 

"Peat a plat .„ aking ptocess * "» V to 

. . th. portions of the thin h °* 

correspond, to the inner 
is reduced by half etchin, be fore subjectino -h „ 
sheet to an etchi "pectins the thin 

etchtn, ptocess for forming the lead , 
"bich also ma.es the lead , ' 
Thus this f4briCati " 9 P """ 

»« not yet h. ^ ««•- 

<abrica-i„/ aPPli " " — 

^oricaang processes. 

[SUBJECT MATTERS to nt. . 

MATTERS TO BE SOLVED 3Y THE INVENTION] 

Meanwhile, there has b , An 
m < < " 9 rowin 9 demand for th . 

miniaturiration and increase in *„ 

the semi, h m ° Untin9 effi ciency of 

ne semiconductor packaae i 

miniatured proo «. 

'"ed progressively. Thus, « pac > aae 
"CSP" rchir, c- Package, so called 

with :r r- 1 is proposed — i$ 

-"in i" such a manner tnat 
substantially equal to that o- . 

CSP has the * . ° 4 —con-cto, chip. The 

S the following advantages. 

i.' First, where the nurnbe- 
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10 



15 



20 



25 



to that of qfp (Quad riad Pa „, . 

Pa „ Pa-kage) or BGA (Sail Gr- - 

^ckage,, the CSP enables a -ema^kabi* 

" kable "auction in t^e 
"»ount in g area as compared to the QFP or BGA 

2, Second, if the csp equal ^ ^ ^ ^ 
" " - -e pin number _ ^ 

;; r In the case of the a — - -ns 

or less when considering the length of the package 
- substrate, and the pin ^ ^ ^ ^ 

outer leads are arranged at a pitch of o 5 

ieadB ^ P Cft o£ °' 5 ™»- The outer 

^ds need to be arranged at a pitch of o < 

-nc.ease the pi n numbe- h„- .m 

in mo • CaUS " 3 US « difficulty 

-unt.ng th . semiconductor J 

Productivity. Generally, in fabrica _ . 

ute. leads are arranged at a pitch of 0 , 

„. F-tcn or 0.3 mm or less 

the mass production of the 0" „. 

increase ■ necessarily involves an 

Nc.ease ln costs< otn 

difficult. The BGA Production is 

BGA was proposed to overcome such a 

::z:t°: theorp - in the bga ' — 

71 shape of — - - y , and arranged 

-r pitch, thereby reducing a difficuIty 
i-. Moreover, although the nra 

overaH „ PermtS th * «*v«tion.l 

overall ref low soldering even at rh- • 

of 300 o * P1 " nUmher in e * c «" 

of 300 pms, solder bumos ar* * 

- S are incorporated with clacks 
depending on the temperature cvcle - -he „i 
B _. cycie .he dimension of the 

reaches 30 to AO mm, su ~k . ha . 

' ha - an up - De * imitation of 



!»:!»< 
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1000 Pins. In . th , casa 

• in w nich externa* 

"rev on t„. back sucface of ^ csp _ ^ ^ 

extern.! terminals ca „ b , ^ ^ _^ 

concepts of the BGA. Moreover, i„ the CSP th. 

cne csp, the overall 
reflow soldering can be permitted, as in the BGA. 

3, Third, as compared to the Q FP or bga, the CSP is 
short in an interconnection length, and thus less, in the 
Parasitic capacitance, and thereby short in the trans'e- 

delay time. Where the clock ^ate < s in 

.ate is m excess of 100 MHZ, 

the QFP is problematic in t-ans'er i„ to 

t-ans.er into the package. The 
^ving a shortened ^.^^ ^ . ^ 

advantageous. Accordingly, the CSP is advantageous in view' 
of Che mounting efficiency, buc lt ^ ^ ^ ^ 
the terminal p it ch w hen considering a demand for an 
increase in the number of terminals. 

Thus, the present invention is aimed to " provide a 

resin-encapsulated semiconductor device • 

aevice employing a lead 

" MCh " •* —-in, . „„ ana for t „. 

"ini.turir.tion and i„ c .. aa5ed ^ 

[MEANS TOP SOLVING THE SU3JECT MATTERS J 

A resin-encapsu'atPrt 

psu.ated semiconductor device in 

accordance with the D -ese-- 

P-ese... invention is a resin- 
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e»ca Psula ce d csp type se „ iconductor d ev ice in „ hich . 

*h. P a d ta acC0Idance uit „ . t „ o . scep etchint pre=ess 

» . banner thac . thickness of inntr , Mds , s thipner than 
«-« of le . d frame and wMch is encapsula;ed ui __ t ^ 
.n=a Psulati „ 9 resin in such , mjnner ^ <s 

«b.««Ully ch a same as that Qi , sa „ ico „ ductor ^ 
»«. the la ad frame including! inner lea(js hawn9 ^ 
t»*e k „. M smallet tha „ thjt of a ftame biankj ^ 

f«n.l c luTOS havin , tha ssme thicknMs ^ that ^ ^ 

1«- *«- Man, and bein , inte , rany eonnected co 

«»« M a„ d also P . in , adapted t . fce electr;cal 
~.. d t . an axternal circuit; ^ 

>*in, diaposed outside of inner jeaas ^ ^ ^ ^ 

"a, th . y ar . couplM ,„ inner ieadj ^ ^ 

or,ho 90 „a! „ thi c k „a S5 -„ i5a diree£io „ ^ 
Ml « bein , moun „ d o „ tha surfaca epposit> ^ 

0 " " hiCh "» — — «»« CM, u . mounted , th . 
tau col„ TOS havin , terBi „ al pertions >rran9ed . on thair 

«P*- th. tetM „ al portiens bein? ef soider _ ^ 

e«Poaa d ,«. rn . liy throo9h ^ ^ ^ 

«-« the te™ inaa columns ... exposed est>rii>iiy th ^ ugh 

the encapsulating resin *r ■ 

9 resin at their outer sides; the 

semiconductor chiD ar < T * ~ 

-P at xts surface having electrode portions 

(Pads) being mounted on the <nrer lead, h 

-nner leads by means of an 

insulating adhesive. .• ' 

e - and tne electrode portions being 
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•teeuieuiy connected to tips of the inner lMdf by 

«=reov, r . . r.sin-.ncepsulat.d semiconductor device i„ 
sccord.nc. with th . pres „ t ^ ^ ^ 

enc.psul.ted C SP cy p e semiconductor device in which e -e.d 
' «»- -sped in sccotdsnce with s two-step etchin, process 
- . manner that e tniCness of inner leads is thinner then 
-st of the i.ed frame e„ d „ hich ^ 
-eapsulatin, resin ■ in such . ^ ^ ^ 

suhstantiallv the same , s th.t of s semiconductor chio in 
the !..„ frame lncluding; uads 

thickness smeller th.n th.t o< s 1..H , 
_„_. , " * lead blank.- and 

ermrnel columns havi„ 9 th . _ „ ^ ^ 

frame Man* end hein, i„ t ., r . lly ^ 

* , disposed outside of th. i„„,r ... in such . m.„„. r 

teli " l " — «- 

etminsl columns „ei„, mounted on th. surface opposite th. 

■lead frame surface on which f h. 

wmch the semiconductor chip is 

counted, the terminal columns be«„g exoose. 

„. oe.ng exposed externally 

through the encapsulating resin at their 

_ at their outer sides; the 

semiconductor chip at its siWm 

Sur£a « having electrode portions 
(pads) being mounted on the ,„ 

tne inner leads by means of an 
-nsulatir.g adhesive, an* -u 

*™ the electrode portions being 
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>e t „ee„ th . innar leads „ d ^ 
f«p.of.h. inner i.ad, by „ ir . s . " 

-ce, a s desctibed above _ th> ^ ^ ^ 

h the c, iP „ ounted in such a manner ;j; 
. " electrea ' p ""°" - the inne ; 

leads ,„ d the die pad. 

r urthe ™ ore . a resi „. encapsulated semiconductot ^ 
-i.h the present inva „ tion ls m 

- -Pad ln accordance „ it „ a tuo . step - 

™ a manner that a thickn*«« * • Process 

-at of the lead f ^ ^ *" ^ "™ 

lead frame and wMch is en 

encapsulating resin in such 

such a manner that 

substantially the same as that of „ 

s i2e u 9 semiconductor chip in 

- - lead frame inc i uding: leads ^ 

l cne ; s smaller than that of a iead — — ~ 

ITT C ° 1UmnS ^ - - — - —of the 
- frame bIank and being ^ 

connected to an external circuit- the t • 

be , na j . 1C ' the ^rmmal columns 

oe-ng dasposed outside of the 1bb . , 

tne inner leads in such a m a «„« 
thar cn a manner 

^nat they are coupled to rh a • 

to the inner leads in a direction 
ortnogonal to thiCcness-wise d « 

as e direction thereof rhll 
terminal columns being mounted ' the 

°<-nted on the surface opposite the 
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s^ace of the lead frame on which the 

is mounted the * ■ ""conductor device 

arranged lnal C ° 1UmnS — P-io^s 

arranged on their tips; the terminal portions h • 
solder, etc flnH Portion, being made ef 

* and e **> os ** externally - h . OUQh „ 
5 en «P^Iating resin such that th. 

-posed externall „ the ' ^rminal columns are 

externally through the encapsulate „ ■ 
outer sides- th. Plating resin at their 

aes » the semiconductor chip bein a 
^ner leads by bumo. ^ °" the 

by bumps arranged on one surface of „ 
-conductor chip , and ^ ^ 

e1 —^ connected to the inner leads. ' 

Als °* a resin-encapsulated • 

Fsuiated semiconductor 
accordance with device in 

th thS P"««t invention is a 
encapsulated CSP twn . resm- 

iP type semiconductor devi,-- • 
frame shaped in , " WhiCh a lea ^ 

aped m accordance with a two-step etch,- 
in a manner that a thicv 9 Pr ° C6SS 

a thickness of i nne r leads is th,- 
th at of the i eari < thinner than 

" e le ad frame and uhi^ • 

— rr; - - — . 

«— »■»! cow, havi „ 9 

1S ° bei "9 aaaptea to be .1.,. ■ 

» «» e ircui .. , 

^n, dispesea ou:sia<i - - he coluw, 
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that they are coupled to the inner leads in . „.....„ 
ortho 9 onel to thic k „ess-vise direction thereof, the 
terminal colons heino bunted on tne mtm OODOSi;e ^ 
-face or the leed frame on vhich th. semiconductor dev-e 
i. mounted, the terminal column. „ ivin , cer „ inJ , ^..^ 
•rran.ed on their tips, th . t . rminil portions 
«t.m.Uy throu.h tne .ncapsul.tin, r.sin at . portio „ of 
"PS tnereor, th. semiconductor chip b .in 9 ^ 
inner l„ ds by bumps mmg „ ^ ^ ^ 

whe semiconductor chin ho, «i 

or chip being electrically connected to the 

inner leads. 

In the resin-encapsulated CSP type pac t , 9 e. the inner 
»— each have a recta„ 9 ular cross-sectional shape 
includin, four races respectively provided with a first 
surface, a second surface, a third surface, and a fourth 
surface, the first surface hein, opposite to th. second 
-face and flush uith on. surf.c. of th. r.mainin, portion 

inn " lMd «- — t nlo k „.ss a, that of th. 

1~ tram. hl. nk . , nd the ^ ^ ^ ^ 

"«in 9 a concave shape depressed toward th. inaid. of the 
inner lead. 

Meanwhile, the CSP tvDe 

type semiconductor devices as used 
herein generally means r«a e < 

eans "sin-encapsulated semiconductor 
devices encapsulated with 

W1 ™ an encapsulating resin in a 
manner that each of .k. 

-<e resulting structures i s 
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lead, the inner leads are stable and wido • 

e ana w ider an their width, 
furthermore, i n the 

ncapsulaced 

=. » .ooor,a„o. wich pre5ent 
semiconductor rhin 

; rran " d - ° n * - - — — chip, L .;: 

f EMBODIMENTS] 

Embodiments of the r«<- 

in accerdance z si ^ semicond — 

*«-.-io.o with J PC " ent inV ' n " 0n "~ * 

With reference to Figures. 1. rir , t , 

eminent is shown in Fig , „„ , . * 

view of - h . . ' ^ " a ««ion.i 

e=-oroi '"™P^«.o s. B i conauctor devic . 

r r " the " rit • mbodi " e - - - »~ . 

«- » . cross-secrionei view of ..oh M th . inner 

r " ken - «-« 0, u . and F1 n 

■^ong the lme B1-B2 of Fig. i a T „ P . 

dev-e „ fl —"-encapsulated semiconductor 

de^.e, no a semiconductor chip, i„ .1^.,^. 
(pads) 19 n • ec.rode portions 

•Paas), 120 wares, 130 a l ead fr . 

a frame ' 132 leads, 23lAa 

3 f "« surface, 13lAb . 

second surface, 132Ac a third 
s «rface, l31Ad a fourth su^ a - 

a -e» .33 terminal columns,, 133 A 
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terminal portions, 133B sides, ,« 0 an . 

150 an insulat . ^ enca P su ^ting resi.,, 

1-ng adhesive< ^ a reinfQrcing ^ 

n the resin-encapsulated « • 

according to th» "° r c-evice 

a ro the f lrst embodimenr = 

5 no is moun£ed in lment ' 3 "conductor device 

of the • th3t th --^rod. portions 1- 

f the —^conductor chip 110 are arr 

inner leads The • betWee " = 

eads - The semiconductor chip Uo is Al 
connected to th* c «lectricall y 

the second surface 131 Ab of the tin of 
inner lead 131 The * P ° f each 

^ ele «"«l connection of the re," 
encapsulated o~ • resin- 

ted Semi "nductor device 1 00 to an 
circuit is an external 

achieved by mounting the P ..< 
semiconductor device 100 ""-encapsulated 

— »0 used ; n 1 ™ - lead 

eo an the semiconductor device inn 

1~- ,r.*e „. „ 2< "« k ' 1 - i - »"o y . 

"•own in ri0 . 

«ave a thickness smaller *u 

«C,p !ua . Un , • » ' — W h .„ 

iC5in « Moreover 
Process,. by etchln , h4ve " 

— -s embodiment, »K e i» ad * 

sue . shape as pome ;; o .-;. - - 

tseo - 'he inner leads i 3l ha " t0 be 

' ■ have a thickness of < 0 - m u k 

* '•w-m wnereas 
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the portions of the * 

the lead frame other than th . • 
131 have a i-h- , inner le * 

thickness of the i..h * ^-"Ponding to th 

the lead frame blank. The tips o* -s • 
leads have a *i„. • _ the lnne 

a *me pitch of 0 12 m~, 
c mm so a<: - ~ . . 

5 increase in th . . achieve a 

the number of terminals for 
devices The * semiconductor 

The second face denoted by the refer 
131Ab is a surf,. "ference numeral 

a sur *ace etched, but havi no . w 
Profile, so as to .i, -^stantially f Iat 

as to allow an easy wire h«w ■ 

b0dl "' "»«-• The 
ces 13IAc >»a 131Ad have . ^„„ 

' », e bon ding surface) 

Also, rio 6h ce) ls narrow. 

6b " a c "«-sectional view taken • u 
C1-C2 of Fi fl s lth che l in e 

«««» so „: r " in, ° rci " 9 - »• - — 
« «. inn. in;: T in ° in - i ~ — ■ 

>•« — , . ,:. th r" fore - " t,r - chin ' 
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6c <i>> the inner leads 131 are ■ . 

tape ifin With Zhe "infcrc- 

Pe 160 " show " i» rig. 6c( ii,. Then 

PO--ion 131B unnecessary for the fab . ^ 

y -or the fabrication of the r« in 

encapsulated semiconductor device a^e 

aevice are removed by nea-s ^ B 

5 press as shown in rig. 6c (i<i) aod , 

is th,n semiconductor chip 

" then mounted on the lead frame. In Fig . 6c(ii , 

— — line to be cut by a press . — 

A method for the fabrication of the resin . 
semiconductor device will . """encapsulated 
as shown in rio * a , ^-Sw, 

moved bv a Portions are 

oy a cutting process 

y process, as arranged in a m*~- 

thin tips of tk . manner that 

ps of the inner leads »^ 

Moreover th . dlreCted u P w «dly. 

e " • the inner leads i~ 

tios o* the • 9 ^ th6ir Ien9th < th. 

-PS o. the inner leads are '<v* ri K 

r.,ui,. d . Then th . , . by * "P.- « 

*" cn » tne surf aro ~ 

s electrode portions m f 0 ~ ort , v 

Erected downwardly and lo „ ' " iS 

V ' and Seated on the inner leads <- 
manner that th. s ln a 

— - rr"- — ~— - «. 

1 -leaas by means of an 

insulating adhesive 150. 

Then, as shown in Fig. 5b th- , 
el#r . . 9 b ' the electrode portions are 

electrically connected to the ,• 

° the tips of the inner leads 131 
^ wires 120. Subseouently 

- n ^V. encapsulation is carried ou- 
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•*«" «- conv.„ ci o„ al a nc apaula:i „ 9 resi „ 140 _ m <w> _ 

»«• s„c„ a „ .„c. Psuaatle „ ui:h :he resin ;• -~ 

. ha „ )e outer surface 

- - « C0lumn5 is somewhat protruaM _ 

-e enc apaulati „, r « si „. Ihen _ ^ - 

; leaa — 130 — *- - -. P . ulati „; 

- - 5 , In thl . case , it ss pr ; » 

cutting. Particularly the f . * 
rf . X ' ^ f ° rmin9 of th« cutting i, ne 

during etching of the # 

-me The d \ ""^ *" ^ " Vi ^ of 

<--me. The dam bars 136 

of aach term; „ a2 column ^ 
«c.p,„i at , d a .„ iMnduct<>t 

to f.cilit.t. conn.ction of th . t „,„ 
.nc apsulatad s . micondllctor 

K „«. ^ «evace to an external circuit 

b " d °" "'""""V n« d ba 
A *«ho d f dr atchin , the 

embodiment win no. b a d ese-ib.d . 

8a d " C - ib « a conjunction with ri , s . 

-o ... r l9s . ea m em ,_ 

P-oc„ s ,o.- «». Iaad .....„, , " - -« 

— • ---st emboo:r.en: shown i n 
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Fl 9- 1- In particular, the c ^ e « « 

8a to « c -oss-sectional views of r,-- s 

:: T::r: - . _ _ ilena the ;;: 

~, rrr,.:; F:ss - 6a - - - 

5 820B resist ' 820A " d 

resist patterns, 830 f lr - t „ 

first concave portion, 660 .. cm . 
Portions, 670 fist ., , "ncave 

' 660 " i.y.r 

respectively. First . °' lnner 

— — -u ;. a w :::r ubie casein - sist 

- bt, solaces of a lead f " ^ *' 

nickel • ^ blank 810 made of a ,2% 

1Ck,1 " irOB a11 ^ having a thickness e , k 
^ing desired Sickness of about 0.13 mm. 

9 aesired Pattern plates -ho 
Patterned to form . ^ films are 

form resist patterns 820* and 8 20B hfl 

opening 830 and second ooenings 8,0 r 
(Fig. 8a). ' res P e «ively 

— -r;: r::i: 830 is adapted - -~ - - 

a subsequent p roC ess The 

to form d • S6COnd ° Penin9S 840 "« adapted 

° form Paired shapes of tins • 

fir.. Ieads " Although the 

fArSt opening 830 includes a- i 

tips o* the i . " f ° rmi ^ tha 

H °- tne ln "er leads 810 * . 

Wr-i.ii , . ' 3 * 0 P<*°9y generated by a 

Partially thinned portion - 

person by etching in a e ., K « 
Process subsequent 
p ocess can cause hindrance .„ 

anc e -n a taping process or a 
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el-*** process for fiJti „, c „. lead ^ ^ ^ 

to be etched need, Co be suf;iciencly ^ 

to .„ ir . a ;or tccming th . portionj oj 

tips of th . lnnar leads . rher . afcer _ both surfscM ^ _^ 
U.o fr,„e Man* ll0 form . d wich tt> resut ^ 
etched usi„, . 4e Be ' ,. rric ehlorid . Jolution o . a 
temperature of 5, -c at . spr . y pressur , ef 2 s 
The etchin, process u ter „ inated „ ^ ^ ^ ^ ^ 

•urfeo. has e de P th h correspond^ t8 2/3 „ f th . 
of the lead freme blank (Fi,. 8bJ . 

Altho„ g h both surfaces df ch . laad ^ bijnk Me 
ai» U lta„.o„. ly etohed in th . ptlmary ^ ^ 

unnecessary «. simultaneously etch both surfaces of the 

»«- *«-. bn„ k ror instanc ., an ecchins pioMss ^ y 

be conducted et th. surface of t!) . lead ^ ^ 

"e resist pattar „ e2M havins optnin ^ e( ^ 
•"•P. to , ora at . desired shspe of ^ 

»Un, « etch.nt solution. In tM . „„, t)>e 

process is terminated after oh . 4< „. 

alter obtaining a desired etching 
depth at the etched inner i.»h * 

ea inner lead forming regions. The reason 

why both surfaces of the , 

tne lead frame blank 810 are 
simultaneously etched, as « .w 

nea, as thls embodiment, is to reduce 

the etching time taken < n * _. 

" -n a secondary etching process as 

described hereinafter 

♦ne total time taken *c 



the 
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Prl-ry an, seco „ aary ..^ ^ ^ ^ ^ 

"Ken i„ the c „. of etching ^ ^ ^ ^ ^ 

"anx on uhich t „. r „ ist pactern ^ ^ 

*»b.^», Jy . th. sut£ace provided „ ith : . e ; 
> "0 .tch.d at the lirsc cpenin , 830 is enuieiy 

« "ch-resistant „ ot . melt (4cidlc wm m _ wB6 _ ^ 

. eso so as t0 £m up t „, firn ^ ^ 

cover th. resist pattern 820A (fi,. eel . 

« is unnecessary to coat the etch-resistant iaver 860 
over th. entire portion of , he surface ^ ^ 

" P,t:er " " 0A - — • *« i- Purred that the 
«ch-re s iscant iayer ,eo he coated ov.r th. entir. portion 
Of th. surrace £ or»ed „ ith t „. ^ ^ ^ f 

»Peni„, .a shown i„ , e , 

to coat th . etch-r.sist.nt i. y .r e80 only on th. surface 
Portion inc iudi„ g the Cicst r . c . sj Auhou9h 

.t=h-r.sist.„t ,.,„ eeo wax .„ ployed tMj 
an alkali-soluble 

"chin, . C tio„ ef th , , tch . nt ^ ^ 

the etch-resistant layer aro 

•layer 880 ls not limited t£) ^ 

above-mentioned wax, but mav h« „ 

may be a wax of a UV-setting type. 

Since -he first recess 850 e -n B H • • 

e„.,ned oy zr.e primary etching 

Process a: the surface formed w-k .k 

°-«e« w.th th e pattern adapted to 
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*— » d.airea sh, P e „, th . ^ 

.h. e t c. resist . nt liy . r 880 _ it u noc furth>r 

*» th. folWn, seconder, , tcM „, ^ 

etch-resistant layer ftfin 

"ytr 860 also enhances the n»ch.n ■ =a • 

«r.n,-.h o f th , ae, d fra „e Man, <o r th , seco „ d 

PrK "' ">« "Can, pr oe.s. to " b ; 

conducted uhile teepi „ 9 , Mgh teeui>ey ^ 

PM!ik1 ' " ' — «« "lotion te b . sprayea 

« an increased s P ra y i„ g assure. for e»a mp le. kg/cm - 
~. '"v.. in the „ CDnaary ^^^^ ^ 

sp,.nn, Pressur . promotes th . prosress of ^ ^ 

direction of the thickness of * he i M „ * 

* - he lead f ««>e blank in the 
«cond.r y etchin, P roc.ss. T n en . th . f _ fclank 

« a seconder, e:chi „ 9 pr _ ss ^ 

secondary etching process rh. i ^ , 

8 process, the lead frame blank 610 is 

etched at its surface formed with the fir** 

. tn tne «rst recess 850 

-«n, a „. c . tehed bettoB surf>ce _ ^ 

tips 890 of the inner leads ,„,. , d) . 

The hottc surface 870 of , ach r8c<sj 

r iMry etchin ' pr ° c * " «„. s U .- ; . c . of th . 

•l«ad frame is flat. However b«rs ^ 

° ever, both side surfaces of each 

recess positioned at opposite sides o* the h«- 

iaes °- the bottom surface 

o'u have a concave shaoe ri«.r^ 

»P« depressed toward the inside of the 
-nner lead. Then, the lead ki , 

6ad *- ame b2an * is cleaned. After 
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ef the cleaning 

* renov «*- T/.us, a lead f- am# h . 

structure of Fig 6fl ,• w * haVin 9 a 

tig. 6a is obtained i n wh^h - • 
• w n_ch tips 690 e' •• — 

1 «« arrin , ed at , 

«ch- r . sist , nt P "» of : , e 

°*us, i s achieved 
—on aervln, to dissolve 

«-«... can b . „ " V * n "'-" «h« a deslred 

r. ;;.;r n * d - rhe ~ - - 

" Fl ' s - 6a <"><! 6b involve, th. .„ 

-.-on j ;; 9 • aesi - d * h - « — 

-»~ «• blan k h „ . tMekn . ss «««.. 

ti P PltCh D Of O 1 S mm 

a Tic 6<B T „ „. P 0.2 5 an, as shown 

»• 6e. 2n che case o 

s - n 9 a small blank thickness t 
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° f about 30 I* and a lead wl 

to i™ • ^ 13 - Dc «-^e 

*« -er leads havin , . ;ineness corrMpondinj to ^ 

— r.. d Pltch p o; „. 12 M . of course _ ^ 

p«.ibu te f _ innet lMd , „. vins . ;urther — 
p»c by aajustin9 th . blank thickness c ^ ^ ^ 

wi . 

in th, c. s . „„.„ twitti „, of che innet iMds ■ 

- — ebort in thair lsn , ch _ , 

°--«c.iy obteined. However 

« the fi r.t emboo-lment. th . inner leads have 
.h. le ad lrane ls obtained by eEchin9 

°y a connecting member 131B ». .k 

"* eI 1316 " ""^ in 6c(I|, The „. 

tne connecting member 1318 

o. , , unn«=, s5ary for th# . fabrlca 

t • «« — i. « .« bv me.„ s of , pr . ss 

I. tb. caM or reb.-lc.tln, . laad fra „. JJ0 h>vi 

^ r d " 5 " " - - .reme ay 

- P .« etcbln, in . 5tat . , connecUns ' 

13 ls arranged on the tins of -s« • 

tips d« ■ ^ '"^ C ° bind th * 

ips d ^ectly to the die pad as ^ 

Pad ' as sa °»n in Fig. 7 C (I). Then, 
"-necessary portions «„ tne , h , 

• ec -*ad frame nay be cut 
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off. Moreover, Fig. 7 b is a cr3S , 

a cross-sectional view - aic «n 

accordance with a Sin ,o 2n 
tn a J ln plating process 

r y ^ocess, unnecessary do— '^c 

- t . obt . in . lead havina a - • 

; - - u. . t . in , orcin , tape 1S0 u pojy j iae 

is Senera'ly used <,« 

" 6C ' i:iK **""«ly. the 

rr ,ry portions in • ~ — - *• — 

- <»>-.«., . s hap , shown s „ „ 

11 tne lead frame m u 
rein*or~<n« - haV1 " 9 the 

-n.or. ing =ape attached thereon. Also th . 

semiconductor chip 

c ^ip is encapsulated with a -resin in . 
condition where the lead fr 

the lead frame still has the tape - 

tip 131A of each inner lead of the lead , 
in th. - lead frame "sed 

in the semiconductor device of this 'i- s - K 

niS ilrst embodiment has a 
-oss-sectional shape as shown i„ rig . 9(J) Th . 

y *iu. The tip 131A 
««s an etched flat surface (second , 

„ (second surface, !3lAb which has 

* width hi slightly more than th. . 

su w, p . _ u — h2 of an opposite 

su.^ace. The widths Wl and K9 , L 

- h . ... 2 <ab ° Ut 100 "e more then 

-he wiath W at the centra i ■ ' 

Portion of the tips when viewed 
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"P « th. in „.r lMd hjJ , c . Ta -' 

surfaces . Io t ;"'j e -r sh4pe havi - 

trjls end ' although ei-her 
the opDosiro * ^ -nei of 

Pposate surfaces of the tip i 31a 

5 elect-i^n " n be easily 

e-iectrically connected to a 

a semiconductor chin w 
fe y a wire 120A or 1 20B thi k ' 

of th * embodi ^ illustrates the ~se 

«* the etched flat surface for wire-bond" 

»!«).. In Pig* arf lreb ° nd ^ « shown ln 

* reference numeral i 31Ab depicts an 
etched flat surface m. epicts an 

surrace, i3l Aa a surface of a i e , rt * 
anrt -i-ji* ad f ^ame blank 

and 121A and 121a 

1213, respectively, a plated portion r n .„ 

' tnere ls a Particularly excellonr 
bonding prooertv » u excellent w lr e- 

P P6rCy ' as the etched flat surface d»* 
roughness. Fig.9 Cllll sh ^ have 

shows that the tip 93 ic of • 
lead of the 1**« , the lnner 

— " To fabcic "" — - - 

uh °PPOsite surface* *w 

"P Mie o f th . inn , r , e>a 

-«« t„.„ th . t in . a . U "- bot ** "«» 

— In . ddlt ;:„ / ;;r - - — - 

d of su "' ac " cf «*• 

' •>•« « inferior »ire- bo „ di „ 

Property „ co„p. r , d to th „ „. ,„ 

«• e^o^ent. ,„.,„„ 

«P » i0 or„ 1£ . ^ 

»y ttching. ;s wir. T bo.-,d.d to a 
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9«v). Thus - he • ' ^ • h8WR 

opposite surfaces a « k enft 
rfaces as shown in rig. 9(iv)a or ■ 

5 ° ft - " SUi - ^ - insufficient w , re _ bendi ^ '° 

* Problematic ouality. ' """"^ "* 

A modification to the resin-encapsulated • 
device of the *< isolated semiconductor 

the f irst embodiment ^ 

2a is a cross-sectional view in Ufir 9 " 
the ^esin e *"««r.ti„g a modification to 

-sin-encapsulated semiconductor de vi ce of - k , 
embodiment, and rig ° f ^ he 

ig - 2c shows an app earanrB 

semiconductor device in „ * PP^rance of the 

lce ln accordance with ► 

«- «~ A1-A2 of " ' " 10 " « « 

— «o th . jl ' -vie 

>°<«o„, „ their t / " i0 " 

*»» no. The surface of the ti„ ... 

*• Pl.ted with , ter " in ' 1 

" SO ""- «■«». -hen mou „ ting th . rej . 

Wcapsulaf.^ - resin- 
-Psuiated semiconductor devir. 

Ce ' the solder is unifo^i 
■*««*,-..„ through an opening ^ 

-«C 100* of this m odi. ica .,- * —ductor 

-*c«..on is identical to that of 
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thS firSt e ^od iment except fo , _ 

A r . thC ^rminal portions 

resm-encapsulated 

psuiated semiconductor • 
accordance with =, device * 

w "h a second embodiment will n-w • 
F *9. 3a is a crn 1 DwW oe described 

a cross-sectional view of -, 
5 semiconductor device """-encapsulate 

aevace according to t s. e 
ri 9' 3b is a cro S6COnd embodiment, 

S a cros *-sectional view of *n • 

3a. i n rig 3 

^Picts a res i n en "ference numeral 200 

"sin-encapsulated semiconductor device „ a 
semiconductor chip, 230 a lead ^ 210 * 

" j»eaa tramp n -> -« 
23lAa a f irst * , 1 lnner ieads, 

first surface, 23lAb a second 

surface, 23lAd . f a 
1Ad a fourth surface ■>•>■> 
columns, 233. t<lrm . , ' 233 terminal 

«• - ^::;r tions ' 2339 — 

econd embodiment similarly to th. 

embodiment, the semic, h °* the " rst 

™e semiconductor chip 21 0 i* 

«»nner that the surf.. in such a 

ne sur face, on which ele e -r ft H 
211 *re formed is mo electrode portions ,p ads , 

™ea, is mounted fixedly on « 
^ means of th* • , leads 23 * 

f ^ insui «ing adhesive, while the i 
Portions 211 e ele ctrode 

211 are arranged between rk • 

— ™„ „. electric ; 7 — »»• - 

ltS irs ide. The electrode 
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portions 221 are arranged between the inner leads 231 and 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firsc emood.ment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. In this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 
the die pad 235, and the die pad 235 and the terminal 
columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
">••«. of the conductive adhesive and the die pad is 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
.embodiment is made of <2% nickel-iron alloy. However, as 
Shown in Figs. 7 a and 7b. the lead frame 230 as shaped to 
have the die pad 235 and the inner leads 233 having a 
thickness thinner than that of sh . terminal columns. The 
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terminal columns each have a thickness of 0.25 mr.. 7;- e 
inner leads are arranged at a pitch of 0.12 mm, thereby 
meting s deman d for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is flat, such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (wire bonding surface, is narrow. Moreover, 
the fabrication of the resin-encapsulated semiconductor 
device of the second embodiment is carried out in 
accordance with substantially the same process as that of 
the first embodiment. 

For example, in a modification to the resin- 
encapsulated semiconductor device of the second embodiment, 
an opening 233C is formed on the tip of each terminal 

column 233 as in the modification to the first- embodiment . 

The opening i, protruded externaUy from ^ encapsulat . ng 

resin 2.0 such that the tip having the opening serves as 
the terminal 233A. 

A resin-encapsulated semiconductor device i n 
accordance with a third embodiment will now be described. 
Tig. <a is a cross-sectional v iew of a resin-encapsulated 
semiconductor device in accordance with a third embodiment 
and Tig. <0 iS a cross-sect ,onal view of an inner lead 
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taken along the line A5-A6 of Fig. Also , Fig. <=;I) is 

a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. , a . In Fig . a r-f . r . ne# ^ 
depicts a resin-encapsulated semiconductor device, 3:; a 
semiconductor device, 311 pads, 330 a lead frame, 331 inner 
leads. 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin! 
Unlike the first or second embodiment above, the 
semiconductor device 300 in accordance with this third 
embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 

second embodiment, the lead fr*m* *™ 

eaa "ante 330 used an the second 

embodiment is made of „% nickel-iron alloy. However, the 
lead frame 330 is shaped to have the tips 331A cf the inner 
leads having a thickness thinner ,,an that of tn e terminal 
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column,. as shou „ in ri9s 6a ^ ^ t ^ ^ 
333 ara e qua i to th . leaa frame blank ^ tMckness ^ 

ren, ai „ in , portions „„„ than ^ ^ ^ ^ 

l«d. ,« ,.„ «. tMck , suc „ tha; ^ ^ ^ 

stre„,th sufficient to „ ithstand th> jubjai)uent 

Th. inner leads .„ , rianged it , pit=h ef o ^ ^ 

—tin, . d .„ ind foc the Sncreased ^^^^ ^ ^ ^ 

semiconductor device tk. 

Ke - The se =ond surface 331Ab of each 

inner lead 33ia <; * 

331A 1S f lat . soch t , ac is easy t<> w , re _ bond 

The thiro and £ourth sut;aces 3nAc aM 33]M ^ ^ ^ 
concv, shapa dep „„. d touard insiae ^ ^ 

Led. This structure „ hiM ts a hi 9 h stI . n „ h 
the secono , ace (wir , bond . n9 surface) , s na __ rou 

"-he £abr i ca tion of the resin . encapsulaiad se „ lco „ duetor 
"vice of the « C o„ a emb od im e„t i. carried out 
•=cor da „oe with Sul ,„ anti . 1Jy the proM „ as that of 

the fir,, e^o dim .„ t . a , cept th „ t „, se „ iconductoi cMp ^ 

-u„t. d fixeda „ on th . die padi fonowed ^ ancapsui>tion 

with the encapsulating resin. 

for example, in a m^.;*- 

f # Edification to the resin- 

encapsulated semiconductor device of 

lce of tne third embodiment, 

an opening 333C « s f n ^w 

-s fo.med on the tip of each terminal 

column 333 as in the modification r« ^ , 

a-.ication to the first embodiment 
a s shown in Tic. 2 TK _ _ 

S- 2- The open:, 9 is pro:ruaeo externally 
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from the encapsulating resin 3<0A such that th. ri P havi 
tha opening serves as the terminal 333A. 

(EFFECTS OF THE INVENTION) 

The present invention provides a resi„-e„capsula-e 

semiconductor device employing the above-mentioned lea, 

'ram.. which is ^ „ f t ^ ^ 

increased terminal number and is exc.U.nt in „ oun .. in , 
errici.ncy. rurthermore. the resin-encapsulated 

semiconductor device in accordance Blth :his invention does 
not raguire a process of cutting or bending the dam bars as 
m the case o, using . lM< frime hav , n9 ^ ^ ^ 
"»wn in rig. „ b . As . MMlt of this _ t ^ rejin _ 

encapsulated semiconductor devic. doas not have a problem 
m that the outer leads are bant, or a problem associated 
with coplanariry. In additio „ „ theje ^ 

resin-enc.psul.tad semiconductor devic. ha. .. shortened 
Interconnection length ., c „ mp . red „ ^ ^ 

-h.r.by the semiconductor devic. can b. reduced in . 
P.r..itic capacity, a„ a shortan.d in . tr .„sr«r d.l.y time. 



